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Description 



CARDIAC BALLOON CATHETER 



Tfc c present invention relates to careiac balloon 
catheters, ana particularly to such catheters wnicn 
<nciuoe a baiioon earned by the catheter tube and 5 
^ratable to open an occluded blood vessel. 

Cardiac vascuiar cseases mvofving the partial or 
total occlusion or blocking of a pulmonary blood 
vessel are tocay one of the mam causes of oeatn. 
The total or partial occasion of a biocd .essei may W 
result from the formation of atherosclerotic plaque 
on the inner wajis of the blood vessel; or from 
hemorrhaging into the aterosclerotic placue within 
the blood vessel wail, .ncreasmg the wail thickness 
accompanied by inward swelling; or trom the 15 
formation of a blood c:ot clogging :he blood vessel. 

Balloon catheterization techniques have recently 
been developed for opening partially or totalry 
occluded blood vessels. According to this tech- 
nique-, a caroiax galloon catheter compnsmg an 20 
elongated. fiwT^Je catheter tube is passed through 
:he blood vessel to position a balloon earned by the 
catheter tube at the location of the occlusion; and 
the balloon is inflated to engage the occlusion and to 
press it mwardry m order to widen the passage 25 
through the blood vessel. The balloon is then 
deflated and removed with the catheter. 

An advantage of the the balloon catheterization 
technique is that it avoids bypass surgery, which 
heretofore was generally required in order to provide 30 
a bypass for the occluded portion of the blood 
vessel. However, the widening of the artery by the 
inflation of the balloon is frequentty of a very short 
duration. Sometimes it disappears immediately after 
the deflation of a baiioon. and other times at a 35 
reiativery short time thereafter. Thus, the relief, if 
produced, may be very short-lived. 

In addition, baiioon catheterization suffers from 
the danger that when the baJloon is inflated, the 
passage of the blood is completely shut-off. This is 40 
particularly dangerous if the occlusion was onfy a 
partial occlusion, and not a complete occlusion. 
Thus, if the treated condition irworved a complete 
occlusion, then obvioush/ theft must have bean a 
secondary suppry of blood to the heart muscles 45 
before tha inflation of the basoon. and therefore the 
suppfy wm %xm remain in affect whan tha baiioon is 
inflated. However, if the treated condition was onfy a 
partial occlusion, than tha Inflation of tha balloon 
during tha battoon catheterization treatment may 50 
resutt in a complete stoppaga of the blood to tha 
portion of tha heart muscle, and may causa severe 
cheat pain* (angina) and possibly evan a myocardial 
infarction* 

An obfad of tha preaant Invention la to provide a 55 
cardiac baiioon catheter having advantages in tha 
above respects. 

According to tha preaant Invention, there is 
provided a cardiac bafioon catheter for opening an 
occlusion in a blood vessel, comprising an along. so 
atad. flexible catheter tuba recelvabla within the 
blood vessel, and a balloon carried by tha catheter 
tube ancT inflatable to open the occlusion in tha 



blood vessel; characterized m that the catheter 
further includes a sleeve received over the baiioon 
when deflated for movement therewith to the 
occlusion in the blood vessel: the sleeve being 
longitudinally split so as to be expansible from a 
small diameter to a large diameter upon the inflation 
of the balloon, and being self-supporting m its 
larger-diameter condition to support the waji of the 
blood vessel upon the deflation of the DaJioon and 
the removal of the balloon catheter from the'oiood 
vessel. 

According to another feature in the described 
preferred embodiment, the catheter further includes 
a bypass conduit having its opposite ends commum- 
eating with the outer faces of the catheter tuDe on 
the opposite sides of tha balloon to provide a flow 
path for the blood bypassing the balloon when the 
baiioon is inflated. 

Further features and advantages of the invention 
will be apparent from the description below. 

The invention is herein described, by way of 
example onfy. with reference to the accompanying 
drawings, w^ttxrw 

Figs. 1-3 are longitudinal sectional views 
illustrating three types of cardiac baJloon cathe- 
ters constructed in accordance with the pres- 
ent invention; 

Fig. 4 is a longitudinal sectional view illustrat- 
ing a further cardiac baiioon catheter, together 
with a self-supporting sleeve, constructed in 
accordance with tha presant invention; and 

Figs, 5 and 6 are end views illustrating two 
types of setf-supporting sleaves which may be 
used in the catheter of Fig. 3; and 

Fig. 7 is a three-dimensional view illustrating a 
further type of self-supporting sieave that may 
be used. 

Fig. 1 illustrates a form of cardiac balloon catheter, 
therein designated 10. compriring an elongated 
flexible catheter tuba 12 which la receivable within a 
blood vasaat. and a baiioon 14 carried by tha 
catheter tuba and inftatabla by a tubetel 16 to open 
'tha occsjded blood vassal. Tha catheter la provided 
with a bypass conduit 18 paaaing through tha 
catheter tuba 12 and having tta opposite ends 16a. 
18b corrimuntcating with tha outer face of tha 
catheter tuba on tha opposite sides of tha baJloon 
14. Thus, conduit 16 provides a flow path for tha 
blood bypassing tha bafloon whan tha baiioon la 
inflated, thereby preventing tha complete blockage 
of tha blood flow whan tha baiioon la Inflated. 

Rg. 2 frustrates a variation, wharain tha cathatar 
balloon, therein designated 20. also lndudaa a 
catheter tuba 22. a baJoon 24 Inftatabla by a tubalet 
26. and a bypaaa conduit 28; but m the variation 
•frustrated in Fig. 2, tha bypaaa conduit 2C paaaaa 
through tha baloon 24. rather through tha cathatar 
tuba 22 aa In Fig. 1. 

Fig. 3 fltotrataa a furthar variation, wharain tha 
baiioon cathatar. thareln designated 30, also In- 
cludes a catheter tuba 32. a balloon^ Inflated by a 
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tubeiet 36. And a bypass conduit 36: but m me 
vananon illustrated in Fig. 3. the byoass conduit 36 is 
supported on the outer f*ce of the balloon 34. 

Fig. 4 .llustraies a balloon catheter of the type 
illustrated <n F>g. 2 but including a sleeve which is 
introduced into the otood vessel with the catheter. 
The sleeve remains in the blood vessel after removaJ 
of the catheter m order to support the blood vessel 
wall in the opened condition produced by the 
inflation of the balloon. While the sleeve is shown in 
Fig. 4 as included in a balloon catheter of the type 
illustrated in Fig. 2. it will be appreciated it could also 
be included in other type catheters, for example that 
iliustratd in Fig. 1, 

Thus, the catheter 40 illustrated in Fig. 4 includes a 
catheter tube 42. a balloon 44 inflated by a tubeiet 
46. and a bypass conduit 46 providing a flow path for 
the blood bypassing the baJloon wnen the balloon is 
inflated. For purposes of example, bypass conduit 
46 is illustrated of the Fig. 2 type, namely of the Type 
passing through thja baJloon. 

Catheter 40 illustrated »n/ig^4. further includes a 
split sleeve 50 received <cver the balloon when 
deflated for introduction therewith into the blood 
vessel in alignment with the occlusion. Split sleeve 
SO >s of ngid elastic matenaJ. such as a biocom- 
patible plastic. The split sleeve is of a small diameter 
when introduced with the catheter and balloon into 
the blood vessel, but is expansible to a larger 
diameter upon the inflation of the baJloon. When so 
expanded, the sleeve is serf- supporting in its 
larger -diameter condition in engagement with the 
inner wail of the blood vessel and remains In place 
upon the deflation of the balloon and the removal of 
the balloon with the catheter from the blood vessel. 

Fig. 5 illustrates one example of a construction 
that may be used for split sleeve 50. In this example, 
the spirt sleeve is made of elastic material and is 
configured such that, in its relaxed condition, n 
assumes its larger-diameter for supporting the 
blood vessel wall after removal of the catheter. 
Sleeve 50. however, is releasabfy retarded, by 
releasabie retainer means, in its smaller diameter 
condition during its insertion into the blood vessel 
with the catheter. In the example ttustrateu m Fig. 5. 
the releasabie retainer means comprises a first rib or 
projection 52 formed at one end of the spat sleeve 
receivable within a cc<respondlng^-figured recess 
formed adjacent to the opposite end of the sleeve, 
and a second rib or projection 54 formed adjacent to 
the first end of the sleeve) and receivable within a 
corres po n di ngly shaped recess formed at the oppo- 
site end of the sleeve. Projections 52. 54. when 
received in their reepecttoe recesses, are sufficient 
to retain sleeve 50 under stress m Its smafler- 
diameter candtton as Buatrated * Fig. 5. 

This Is tf>e condition of the sleeve when Inserted 
with the ballon and He catheter into the blood vessel 
and manipulated to the location of the occlusion. 
When the sleeve Is property located m alignment 
with the occlusion, the balloon Is inflated as 
described above. This applies sufficient force to the 
inner surface of the spit sleeve 50 to cause tta 
protector* 52, 54 to unseat from their respective 
recesses, whereupon the spilt sleeve snaps-over to 
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its larger-diameter condition pressing against the 
mner wall of the blood vessel. The balloon may then 
be deflated and removed with the catheter, leaving 
the split sleeve 50 supporting it serf and also 
supporting the inner wall of the blood vessel in the 
relaxed, larger-diameter condition of the split sleeve. 

Fig. 6 illustrates a variation in the construction of 
the split sleeve, xtxtrem designated 60. In this 
variation, the split sleeve is of its smaller diameter in 
its relaxed condition, and includes Interlocking 
elements locking it in its larger-diameter condition 
when expanded by the inflation of the balloon. Thus, 
sleeve 60 is formed with a plurality of recesses. 62. 
63. 64. spaced inwardly from one end 65 of the split, 
and adapted to receive the opposite end 66 of the 
split when the sleeve is expanded by the inflation of 
the balloon. The recesses are shaped such that end 
66 may be moved into and out of a recess m the 
expanding direction of the sleeve, but not in the 
opposite direction. Thus, the sleeve is locked in its 
expanded condition. 

The split sleeve 60 illustrated in Ftg. 6 Is capable of 
being expanded to and locked in a plurality of 
drfferent outer diameters, according to the degree of 
inflation of the baJloorvand the dimensions of the 
blood vessel receiving tt. The recesses could 
cooperate wtih a rib or projection formed adjacent to 
the end of the sleeve, rather than with the end itself. 

Fig. 7 illustrates a still further variation in the 
structure of the self-supporting sleeve, therein 
designated 70. This sleeve is also spirt, as shown at 
72. but is made of a semi-rigid, non-elastic matenaJ 
capable of enlarging tts diameter upon the deflation 
and removal of the balloon. As one example, the 
sleeve may be of aluminum foil coated on both sides 
by a biocompatible matenaJ, such as siBcone. 

Preferably, the spirt sleeve 50. 60 or 70 (of 
Figs. 5. 6 and 7. respectively) includes a hole at one 
end. as shown at 74 In Pg. 7. to factfftate Its removal 
if and when this should become necessary. 

While the split sleeve Is illustrated as included in a 
balloon catheter of the type frustrated In Fig. 2. it win 
be appreciated that It could be used with other types 
of balloon catheters. 



Claims 

1. A cardiac ballon catheter for opentog an 
occlusion in a blood vessel, comprising an 
elongated, flexible catheter tube receivable 
within the blood vessel, and a balloon carried by 
the catheter tube and inflatable to open the 
occlusion in the blood vessel: characterised to 
that said catheter further includes a sleeve 
received over said baffoon when deflated for 
movement therewith to said occlusion In the 
blood vessel; said sleeve being tongrruclnaJry 
spilt so aa to be expansible from a smai 
diameter to a large cftameler upon the Inflation 
of the baibon, and being self-supporting In its 
larger«diameter emotion to support the wai of 
the blood vessel upon the deflation of the 
balloon and the removal of the balloon catheter 
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from the blood vessel. 

2. The catheter according to Claim 1. wherem 
said split *Je-»ve is of an elastic matenaJ and is of 
its larger dk "neter when in Its relaxed condition. 

said split sieeve including reieaaable retainer 5 
means for retaining it in its stressed smaller- 
diameter condition until the Inflation of the 
balloon nlMMS it for expansion to its larger- 
diameter condition. 

3. The catheter according to Claim 2. wherein 10 
said reieaaable retainer means comprises a 
projection at one end of the spirt sleeve and 
receivable within a recess adjacent to the other 

end of the split sieeve when the split aieeveis in 

its stressed smeller- diameter condition. /5 

4. The catheter according to Oaim 1. wherein 
said split sieeve is of an elastic material and is of 
its smaller diameter in its relaxed condition, said 
sleeve including locking means for locking the 
sleeve in its larger-diameter condition when 20 
expanded by the Inflation of the balloon. 

5. Yhe catheter according to Claim 4. wherein 
said lockingf mtans comprises one or more 
recesses formed in an inner surface of said split 
sieeve and spaced inward fy from one end 25 
thereof, which recesses are adapted to receive 

the opposite edge of the split sieeve when the 
split sleeve Is expanded to its larger diameter by 
the inflation of the besoon. 

6. The catheter according to Claim % wherein JO 
said split sleeve is of a semi-rigid, non-elastic 
material capable of enlarging its diameter upon 

the Inflation of the basoon and retaining rts 
larger diameter upon the deflation and removal 
of athe basoon. 35 

7. The catheter according to Claim 1, wherein 
said split sleeve? Includes a hole therethrough to 
factttate its remove*. 

8. The catheter according to any one of 
Claims 1-7, wherein said catheter further in- 40 
eludes a bypass conduit having its opposite 
ends communicating with the outer faces of the> 
catheter tube on the opposite sides of the 
basoon to provide a flow path for the blood 
bypassing said basoon wt*n the basoon Is 45 
irftated. 

9. The catheter accorcSng to Oaim 8. wherein 
said bypass conduit passes through said 



10. The catheter accorolng to Oaim 8. wherein 50 
bypass conduit passes through said 
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